Diatoms (Bacillariophyta) constitute one of the most diverse and ecologically important groups of phytoplankton. They are considered to be particularly important in nutrient-rich coastal ecosystems and at high latitudes, but considerably less so in the oligotrophic open ocean. The Tara Oceans circumnavigation collected samples from a wide range of oceanic regions using a standardized sampling procedure. Here, a total of ∼12 million diatom V9-18S ribosomal DNA (rDNA) ribotypes, derived from 293 sizefractionated plankton communities collected at 46 sampling sites across the global ocean euphotic zone, have been analyzed to explore diatom global diversity and community composition. We provide a new estimate of diversity of marine planktonic diatoms at 4,748 operational taxonomic units (OTUs). Based on the total assigned ribotypes, Chaetoceros was the most abundant and diverse genus, followed by Fragilariopsis, Thalassiosira, and Corethron. We found only a few cosmopolitan ribotypes displaying an even distribution across stations and high abundance, many of which could not be assigned with confidence to any known genus. Three distinct communities from South Pacific, Mediterranean, and Southern Ocean waters were identified that share a substantial percentage of ribotypes within them. Sudden drops in diversity were observed at Cape Agulhas, which separates the Indian and Atlantic Oceans, and across the Drake Passage between the Atlantic and Southern Oceans, indicating the importance of these ocean circulation choke points in constraining diatom distribution and diversity. We also observed high diatom diversity in the open ocean, suggesting that diatoms may be more relevant in these oceanic systems than generally considered. biodiversity | diatoms | metabarcoding | Tara Oceans | choke points
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Because of their complex evolutionary history (8), diatoms have a "mix-and-match genome" (3) that provides them with a range of potentially useful attributes, such as a rigid silicified cell wall, the presence of vacuoles for nutrient storage, fast responses to changes in ambient light, resting stage formation, proton pump-like rhodopsins, ice-binding proteins, and a urea cycle (9). In general, planktonic diatoms seem well-adapted to regimes of intermittent light and nutrient exposure; however, they are particularly common in nutrient-rich regions encompassing polar as well as upwelling and coastal areas (10), highlighting their success in occupying a wide range of ecological niches and biomes. The quantification of diatom diversity and its variations across space (and time) is thus important for understanding fundamental questions of diatom speciation and their tight coupling with the global silica and carbon cycles (8, 11), as well as for understanding marine ecosystem resilience to human perturbations.
Estimations of the numbers of diatom species vary widely, from a low of 1,800 planktonic species (12) to a high of 200,000 (13). Most recent estimates range from 12,000 to 30,000 species (14, 15) . But such global estimates are confounded by the fact that most studies are focused toward understanding the patterns of diversity in a particular diatom genus at a local or regional scale (e.g., refs. 16-18) . Furthermore, as evidenced from the Ocean Biogeographic Information System (OBIS) database, although diatom distributions have been explored extensively in numerous studies, they have predominantly focused on the Northern Hemisphere (19, 20) .
Characterization of diatom diversity requires accurate and consistent taxon identification. Morphological analyses alone fail to provide a complete description of diatom diversity so complementary investigations are often performed to provide a uniform means of standardization (e.g., ref. 21). During the past decade, the introduction of DNA sequence analysis to systematics has facilitated the discovery of numerous previously undescribed taxa, revealing distinct species identified by subtle or no morphological variations (e.g., ref. 22) . Allozyme electrophoresis (23), DNA fingerprinting Significance Diatoms, considered one of the most diverse and ecologically important phytoplanktonic groups, contribute around 20% of global primary productivity. They are particularly abundant in nutrient-rich coastal ecosystems and at high latitudes. Here, we have explored the dataset generated by Tara Oceans from a wide range of oceanic regions to characterize diatom diversity patterns on a global scale. We confirm the dominance of diatoms as a major photosynthetic group and identify the most widespread and diverse genera. We also provide a new estimate of marine planktonic diatom diversity and a global view of their distribution in the world's ocean.
